09/01/2006 18:41 FAX 2022937860 



@J003/012 



AMENDMENT Ut DER 37 C.F.R. §1.1 14(c) ATTY DOCKET NO.: Q76050 

U.S. APPLN. NO.: 10/694,832 

AMENDMENTS 9 O THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CU IMS: 

1. (current^ amended): An apparatus for controlling execute-in-place (XIP) in a serial 

flash, comprising: 

a cache moc jle for accessing a designated memory address of the serial flash in response 
to a command recei /ed from a main control unit through a system interface unit, and reading or 
writing data require I by the main control unit in a read or write operation; 

a serial flasl controller with -comprising a boot loader for allowing system booting to be 
performed by readii g boot codes written on the serial flash, the serial flash controller storing the 
boot codes in a buff jt and immediately transmitting the boot codes to the main control unit when 
the main control uni requires the boot codes; and 

a flash inter ace unit for handling transmission and reception of data among the cache 
module, the serial fl ish controller and the serial flash* 

wh erein the ? ache module compris es: 

a cac le controller thai if the read operation is required by the main control unit. 
accesses the serial_ lashu reads a page to which the designated memory address belongs, and 
tran smits data in th ; read page corresponding to the designated memory address to ihe main 
control unit: 
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AMENDMENT VI DER 37 C.F.R. § 1.1 14(c) ATTY DOCKET NO.: Q76050 

U.S. APPLR NO.: 10/694,832 

a tai -storing unit on which storag e inform ation on the read page is written in 

resp onse to an oper; tion control of the cache controller; and 

adat i-sloring unit on which the read oaae is written. 

2. (canceled . 

3. (previous ly presented): The apparatus as claimed in claim 2, wherein the cache 
controller farther ii eludes a Junction of extracting relevant data from the data-storing unit and 
transmitting the ex r acted data to the main control unit if the page including the designated 
memory address is written on tlie tag-storing unit, by referring to the tag-storing unit and the 
data-storing unit up >n performing the read operation. 

4. (original) The apparatus as claimed in claim 1, wherein the serial flash controller 
further comprises a prefetch for reading beforehand data expected to be required by the main 
control unit from tJ e serial flash, storing the data in the buffer and immediately providing the 
data to the main cot trol unit when the main control unit requires the data. 

5. (previous y presented): The apparatus as claimed in claim 2, wherein the data-storing 
unit and the tag-stoi ing unit are SRAM, 

6. (currentl; amended): A flash memory chip having an apparatus for controlling 
execute-in-place (X P) in a serial flash, the apparatus comprising: 

a serial-cell ype serial flash; and 

a controller For accessing the serial flash, and directly providing boot codes for system 
booting which are s ored beforehand in a buffer, or reading or writing relevant data by accessing 
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AMENDMENT UI TDER 37 C.F.R. § 1.1 14(c) ATTY DOCKET NO.: Q76050 

U.S. APPLN. NO : 10/694,832 

a designated memc ry address, iji response to an operation required by a main control unit of a 
system, wherein the controller comprises: 

a ca< he module for accessing the designated memory address of the serial flash in 
response to a coran and received from the main control unit through a system interface unit, and 
reading or writing c ita required by the main control unit; 

a sei al flash controller with a boot loader for allowing the system booting to be 
performed by readi ig the boot codes written on the serial flash, storing the boot codes in the 
buffer and immedi tely transmitting the boot codes to the main control unit when the main 
control unit requires the boot codes; and 

a fla: h interface unit for handling transmission and reception of data among the 
cache module, the 5 ^ial flash controller and the serial flashy 

wher :j n the cache module comprises: 

acache controller th at if the read operation is required bv the main control 
unit, flppesses the so ial flash, reads a na ^ e to which the designated memory address belongs, and 
transmits data in th s read page corresponding to the designated memory address to the main 
control unit: 

a tag-storing unit on which storage in formation on the read p a pe is written 
in response tp an orx rati on control of the cache controller: and 

a data-storing unit n n which the read page is written . 

7. (canceled) 
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AMENDMENT U iDEK 37 C.F.R. §1.11 4(c) ATTY DOCKET NO.: Q76050 

US. APPLN. NO.: 10/694,832 

8. (currentl amended): A method for controlling cxecute-in-place (XIP) in a serial flash, 

comprising: 

accessing t ie serial flash, reading boot codes for initial booting, and storing the boot 
codes in a buffer, \ hen power is supplied to a system; 

if the boot ■ odes are completely stored and the boot codes are required by a main control 
unit of the system, reading the boot codes from the buffer, transmitting them to the main control 
unit and processinf an operation required by the main control unit; 

receiving a data read command together with a memory address for data transmitted in 
response to a predc termined data read request of the main control unit; 

searching i ie memory address from a tag-storing unit of the controller in response to the 
received read comj iand;-aad 

if the mem )ry address is found, extracting relevant data from a data-storing unit of the 
controller and tran: mitting the data from the data-storing unit to the main control uni t; and 

if the menu rv address is not found, accessing the serial flash, reading a page to which the 
memo ry address b slonps. storing the page in the bufler, extracting data at the memory address, 
and transmitting th Ldjataat the memory address to the main control unit, 

wherein th accessing the serial flash, reading the pape to which the memory address 
belongs, storing 1 ie page Jn the buffer, extracting the data at the memory address, and 
transmitting the d. la the memory address to the main c ontrol unit comprises writing storage 
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AMENDMENT U JDER 37 C.RR. §1.1 14(c) ATTY DOCKET NO.: Q76050 

U.S. APPLN. NO.: 10/694,832 

information on the -cad page on the tag-storing unit and writing the read page on the data-storing 
unit . 

9. (previous ly presented): The method as claimed in claim 8 3 wherein the step of reading 
the boot codes and ransmitting them comprises: 

receiving a >oot code read command from the main control unit; 

reading the boot codes stored in the buffer in response to the received boot code read 
command; and 

transmitting the read boot codes to the main control unit. 

10. (previoi sly presented): The method as claimed in claim 8, further comprising: 
receiving a srial flash ID read command transmitted in response to a serial flash ID read 

request of the mair control unit; 

accessing tf s serial flash through the cache module of the controller in response to the 
received serial flasl ID read command; and 

reading an jntire page to which the serial flash ID required by the main control unit 
belongs from the se ial flash, storing it in the buffer, and sequentially transmitting required data. 

1 1 . (prcviou ;ly presented): The method as claimed in claim 8, further comprising: 
receiving a lata write command together with a memory address for data transmitted in 

response to a predei ?rmincd data write request of the main control unit; 

storing the < ata transmitted from the main control unit in the bulfer in response to the 
received data write ommand; and 
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writing the lata stored in the buffer on a memory address assigned by a means for 
mapping the serial f ash. 

12-13. (cane :led). 
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